E 3 B B2 R B B B B _E_E_I_ N W I B N

%}-‘) Scientific Drilling

OXY USA RMAT

Garfield County, CO NAD27
Shell 797-03B Pad
Shell 697-34-16B

OH

Design: OH

Standard Survey Report

26 October, 2010

)

OXY

(



Project: Garfield County, CO NAD27 T
Site: Shell 797-03B Pad
. Well: Shell 697-34-16B
9)) Scientific Drilling ~ Wetivors: oH
Design: OH ‘ /
425~ T T = —a ——F
PO L L AN [SDR _Shell 697-34-16B/0H___
! _aabemmmT T f O
B Shell 697-34-16B/Plan #4 (OXY)
0- ] %y
] ! 1800—
'; 2
425—{I— — ]
1 1575—
850 ..... _.-
] [ 1 _3350— —5
g £
1 E ]
1275— ; 2 ]
. T1125—
£ ]
3 =
1700 — T
. S 4
N :_Z_‘ 900—
= A
- E -
2125—_- g
O 575
2550— — - ]
i) i | 450
S ] 2l
B2075— 1 1
< i
= 225—
=% . | 1
(1) o
O3400—- 1
8 ] 0
© 4 |
gs _;_1I|I|||"'r I'I['Il'lllll'fl
3825 225 0 225 450 675 900 125 1350
SR West{-YEast(+) (450 ft/in)
4250 — WELL DETAILS. Shell 6§7-34-168
Ground Level: GL 6325 & RKB 22 @ 6347.00f {M37}
1 Norihing Easting Latilude Longitude
675 \‘ 0.00 D00 610473.23 1237615.17 307 28'42.378 N 108° 92 4413 W
|
5100 ——— R — {
10
5525——  — ot
5950 — ——— REFERENCE iINFORMATION
b Co-ordinate (N/E) Reference: Wall Shell 697-34-168, True North
7] Verlical (TVD) Reference: GL 6325 & RKB 22’ @ 6347.00ft (M37)
7 Section (VS) Reference: Siot - (0.00N, 0.00E)
8375 —— (TR 1 zdoo Measured Depth Reference: GL 6325' & RKB 22" @ 6347.00ft (M37)
T | Calculation Method: Minimum Curvature
| Local Norih: True
7] Shell 597-34—168!0!—-!_ . Location: Sec3 T7S RO7TW
6800— = Shell 697-34-16B/Plan #4 (OXW3A0 PROJECT DETAILS: Garfield County, CO NAD27 Design: OH (Shell 687-34-168/0H)}
T Geodelic System: US Stala Plane 1927 (Exact solulion) - . 10
- . DV:mm: NAD 1927 (NADGON CONUS) Created By: Julie Cruse Date: 2010-10-26
— T — T — =TT T T LI} T Eripsoid: Clarke 1866
0 425 850 1275 1700 2125 Zone: Colorado Ceniral 502
Vertical Section at 30.82° (850 ft/in)




Scientific Drilling

)

Scientific Drilling Survey Report Q\X}'
Company: OXY USA RMAT Local Co-ordinate Reference: well Shell 697-34-16B
Project: Garfield County, CO NAD27 TVD Reference: GL 6325' & RKB 22' @ 6347.00ft (M37)
Site: Shelt 797-03B Pad MD Reference: GL 6325' & RKB 22 @ 6347.00f (M37)
Well: Shell 697-34-16B North Reference: True
Wellbore: OH Survey Calculation Mathod: Minimum Curvature
Deslign: OH Database: Rockies-RS000.1
Project Garfield County, CO NAD27
Map System: S State Plane 1927 (Exact solution} System Datum: Mean Sea Level
Geo Datum: NAD 1927 (NADCON CONUS)
Map Zone: Colorado Central 502
Site Shell 797-03B Pad, Sec 3TTS R9
Site Position: Northing: 610,470.20 usfil  Latitude: 39° 28'42.340 N
From: Lat/Long Easting: 1,237,588.64 usfi  Longitude: 108° 12'4.750 W
Position Uncertainty: 0.00 ft Slot Radius: 13.200 in Grid Convergence: -1.70 °
Well Shell 697-34-16B,
Well Position +NI-S 0.00 Northing: 610,473.24 usft Latitude: 39°28'42,378 N
+EI-W 0001 Easting: 1,237,615.17 usft Longitude: 108° 12 4413 W
Position Uncertainty 0.00 ft Wellhead Elevation: ft Ground Level: 6,325.00 ft
Wellbore OH
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
} ) (nT)
IGRF2005-10 2010-10-14 10.50 65.72 52,309
Design OH
Audit Notes:
Verslon: 1.0 Phase: ACTUAL Tie On Depth: 0.00
Vertical Section: Depth From (TVD) +NI-S +EI-W Direction
(" ) {f) )
0.00 0.00 0.00 30.62
Survey Program Date  2010-10-26
From To
(fty {ft) Survey (Wellbors) Tool Name Description
78.00 824.00 Survey #1- Surface Gyro (OH) Standard Keeper 103 Standard Wireline Keeper ver 1.0.3
910.00 1,276.00 Survey #2 - Surface MWD (OH) MWD-SDt MWD - Standard ISCWSA
1,380.00 7,249.00 Survey #3 - Production (OH) MWD-SDI MWD - Standard ISCWSA
Survey
Measured Vertical Vertical Dogley Build Turn
Depth Inclination Azimuth Depth +N/-S +EI-W Section Rate Rate Rate
(ft) ) ©) () () m (ft) ("1100ft) (°100ft) (>/100Mt)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
78.00 0.35 342,60 78.00 0.23 -0.07 0.16 0.45 0.45 0.00
107.00 0.97 3393 107.00 0.52 0.04 0.46 276 2.14 177.00
138.00 1.32 26.02 137.99 1.05 0.34 1.08 1.24 1.13 -25.52
169.00 1.94 29.71 168.98 1.83 076 1.96 203 2.00 11.80
200.00 2.55 34.18 199.95 2.86 141 3.17 2.05 1.97 14.45
232.00 3.78 32.26 231.91 4.34 2.37 4.94 3.86 3.84 -6.03
263.00 440 39.29 262.83 6.12 3.67 7.14 2.57 2.00 22.68
294.00 5.19 32.34 293.72 8.23 517 9.71 3.16 2.55 -22.42
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Company: OXY USA RMAT Local Co-ordinate Reference: Well Shell 697-34-16B
Project: Garfield County, CO NAD27 TVD Reference: GL 6325' & RKB 22 @ 6347.00ft (M37)
Site: Shell 797-03B Pad MD Reference: GL 6325' & RKB 22' @ 6347.00ft (M37)
Well: Sheli 697-34-16B North Reference: True
Wellbore: OH Survey Caiculation Method: Minimum Curvature
Design: OH Database: Rockies-R5000.1
Survey
Measured Vertical Vertical Dogleg Build Tum
Deapth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
) ) ) (i) ) () () ("M 00ft) {*1100ft) {°HO0f)
325.00 5.89 30.85 324.57 10.78 6.74 12.71 2.3 2.26 -4.81
356.00 5.98 32.08 35541 13.51 8.41 15.91 0.50 0.29 397
388.00 6.95 33.22 387.20 16.54 10.36 19.51 3.06 3.03 3.56
419.00 7.21 3199 417.97 19.76 1241 23.33 0.97 0.84 -397
450,00 7.57 32.08 A48.71 23.14 14.53 27.32 1.16 1.16 0.29
481.00 8.36 31.99 479.41 26.78 16.81 31.61 2.55 255 -0.29
513.00 8.7 333 511.06 30.78 19.37 36.36 1.25 1.09 413
544.00 9.50 31.73 541.66 34,92 22.01 41.26 267 2.55 -5.10
575.00 10.21 3217 572.21 3942 24.81 46.57 230 2,29 1.42
637.00 10.73 30.85 633.17 43.03 30.70 57.83 0.92 0.84 -2.13
730.00 13.11 31.38 724.16 65.47 40.63 77.04 2.56 2.56 0.57
824.00 13.90 28.83 815.56 84.468 51.63 98.98 1.05 0.84 2.1
Last Gyro Survey
910.00 14.51 32.83 598.94 102.56 62.45 120.07 1.34 0.711 4.65
First S0 MWD Survey
1,005.00 16.71 32.39 990.43 12410 76.22 145.62 232 2,32 (.46
1,028.00 18.73 30.72 1,079.01 148.23 91.01 173.92 2.24 2147 -1.80
1,193.00 21.46 29.66 1,168.22 176.45 107.41 206.56 290 2.87 -112
1,276.00 22.25 28.78 1,245.25 203.41 122.49 237.44 1.03 0.95 -1.05
Last Survey in 12 1/4” Hole
1,380.00 23.39 28.08 1,341.11 235,88 141.69 277.74 1.13 1.10 -0.68
First Survey in 7 7/8" Hole
1,475.00 25.59 29.75 1,427.56 273.34 160.75 317.09 243 232 1.76
1,570.00 26.47 29.58 1,512.92 309.56 181.38 358.78 0.93 0.93 -0.18
1,668.00 28.05 31.86 1,598.26 347.34 203.86 402.74 1.97 1.65 2.38
1,760.00 29.55 32.39 1,680.63 385.69 227.04 448.01 1.62 1.60 0.56
1,856.00 31.57 32.56 1,763.29 426.87 25415 49680 2.1 2.10 0.18
1,951.00 33.68 33.27 1,543.30 469.85 281.99 547.98 2.26 222 0.75
2,047.00 36.05 33.36 1,822.06 515.71 31213 602.80 247 247 0.09
2,142.00 36.84 3137 1,995.48 583.27 342.49 659.20 1.30 0.83 -1.67
2,237.00 35.88 28.36 2,074.99 611.99 37071 715.50 2.36 -1.01 -3.60
2,332.00 35.00 28.08 2,152.39 660.53 396.76 770.53 0.94 -0.93 -0.28
2,428.00 35.09 31.07 2,230.99 708.46 423.96 82582 1.79 0.09 3N
2,523.00 35.96 32.83 2,308.31 755.29 453.18 880.81 1.41 0.92 1.85
2,618.00 34.47 33.18 2,385.92 801.23 483.04 935.55 1.58 -1.57 0.37
2,713.00 35.44 31.25 2,463.79 847.28 512.01 989.95 1.55 1.02 -2.03
2,809.00 36.05 30.28 2,541.70 895.47 540.70 1,046.03 0.87 0.64 -1,01
2.905.00 36.32 29.66 2,619.19 944 57 569.01 1,102.70 047 0.28 -0.65
3,000.00 37.28 27.47 2,695,26 994.55 5£06.20 1,159.56 1.7 1.01 2.3
3,097.00 36.49 29.66 2,772.85 1,045.68 624.03 1217.72 1.58 -0.81 2.26
3,191.00 35.61 30.98 2,848.85 1,093.43 651.95 1,273.04 1.25 -0.94 1.40
3,287.00 37.11 35.38 2.926.17 1,141.01 683.11 1,329.587 313 1.56 4.58
3,383.00 36.58 35.03 3,002.99 1,188.05 716.30 1,387.27 0.59 -0.55 -0.36
347900 3702 3327 307986  1.23584 748.57 144467 119 048 -1.83
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Company: OXY USA RMAT Local Co-ordinate Referance: Well Shell 697-34-168
Project: Garfield County, GO NAD27 TVD Reference: GL 6325 & RKE 22 @ 6347.00f (M37)
She: Shell 797-038 Pad MD Reference: GL 6325' & RKB 22' @ 6347 L00ft {(M37)
Waell: Shell 697-34-16B North Reference: True
Wellbore: CH Survey Calculation Method: Minimum Curvature
Design: OH Database: Rockies-R5000.1
Survey
Measured Vertical Vartical Dogleg Build Tum
Depth Inclination Azimuth Depth +N/-S +EI-W Section Rate Rate Rate
" ©) © ] i) i) () {*/100ft) (*/100F) (*HO0f)
3,575.00 35.26 32.39 3,157.39 1,283.21 779.27  1,501.25 191 -1.83 -0.92
3,671.00 34.47 30.63 3,236.16 1,320.98 807.96 1,556.12 1.33 -0.82 -1.83
3,166.00 33.59 30.98 3,314.89 1,375.65 835.18 1,600.28 0.95 -0.93 0.37
3,862.00 31.92 31.25 3,395.62 1,420.11 862.02 1,661.22 175 -1.74 0.28
3,957.00 20.02 2093 3477.49 1,461.56 886.55 1,709.38 313 -3.05 -1.39
4,051.00 28.05 29.75 3,560.07 1,500.51 908.90 1,754.28 1.04 -1.03 -0.19
4,146,00 25.85 29.84 3,644.75 1,537.88 930.29 1,797.32 2.32 -2.32 0.09
4,242.00 23.74 30,18 3,731.90 1,572.74 950.42 1,837.58 2.20 220 0.36
4.337.00 21.54 28.87 3,819.57 1,604.54 968.46 1,874.13 2.38 «2.32 -1.39
4,431.00 21.10 29.05 3,907.14 1,634.45 985.01 1,908.29 0.A7 .47 0.19
4,526.00 19.87 27.38 3,996.13 1,663.73 100074  1.941.50 143 .28 -1.76
4,627.00 16.80 27.29 4091.99 1,691.95 1,015.33 1,973.21 3.04 -3.04 -0.09
4,717.00 13.81 27.38 4,178.79 1,113.05 1,026.23 1,996.92 3.32 -3.32 0.10
4,813.00 12.40 2597 4,272.29 1,732.49 1,036.02 2,018.63 151 -1.47 -1.47
4,908.00 10.82 2T 4,365.34 1,749.55 1,044.66 2,037.70 1.7 -1.66 2.04
5,003.00 9.23 26.76 4,458.89 1,764.23 1,052.26 2,054.21 1.69 -1.67 «1.21
5,098.00 7.91 33.62 455283 1,776.48 1,059.31 2,068.34 1.76 -1.38 7.22
5,193.00 7.47 33.00 4,646.97 1,787.10 1,066.30 2,081.04 047 -0.46 -0.65
5,289.00 6.86 32.56 4,742.22 1,797.186 1,072.78 2,003.00 0.64 -0.64 -0.46
5,383.00 6.68 30.54 4,835.57 1,806.61 1,078.58 2,104.08 0.32 -0.19 -2.15
5,479.00 7.47 35.99 4,930.84 1,816.46 1,085.08 2,115.88 1.08 0.82 5.68
5,575.00 7.01 36.34 5,025.97 1,826.83 1,092.66 2,128.67 0.486 0,46 0.36
5,670.00 7.39 33.44 5,120.13 1,837.20 1,009.91 2,141.28 0.68 -0.55 -3.05
5,765.00 7.38 ar.zz 5.214,34 1,847.16 1,106.87 2,153.45 0.51 0.00 3.98
5,860.00 8.71 36.61 5,308.40 1,857.80 1,114.95 2,166.68 1.39 1.39 -0.64
5,956.00 7.83 36.08 5,403.40 1,868.92 1,123.14 2,180.43 0.92 -0.92 -0.55
6,051.00 853 32.39 5,497.43 1,880.10 1,130.72 2,193.91 0.92 0.74 -3.88
6,146.00 7.65 32.04 5,591.49 1,891.41 1,137.85 2,207.28 0.93 -0.93 -0.37
6,241.00 7.56 30.72 5,685.65 1,802.14 1,144.40 2,219.85 021 -0.09 -1.39
6,336.00 7.65 32,82 5,779.82 1,912.82 1,151.03 2,232.42 0.32 0.09 2.32
6,431.00 791 37.05 5,873.94 1,923.35 1,158.40 2,245.23 0.65 0.27 4.35
6,526.00 6.51 3371 5,968.19 1,933.05 1,165.33 2,257.11 1.54 -1.47 -3.52
6,621.00 6.42 28.79 8,062.59 1,942.18 1,170.88 2,267.80 0.59 -0.09 -5.18
6,717.00 7.30 26.06 6,157.90 1,952.36 1,176.14 2,279.24 0.98 0.92 -2.84
6,810.00 7.74 2562 6.250.10 1,963.32 1,181.45 2,291.37 0.48 0.47 -0.47
6,905.00 7.03 24.65 6,344.31 1,974.37 1,186.64 2,303.52 0.76 -0.75 -1.02
7,001.00 6.60 23.95 6,439.63 1,084.75 1,191.33 231483 0.46 -0.45 -0.73
7,096.00 6.16 23.60 6,534.04 1,994.41 1,195.58 2,325.31 0.46 -0.46 -0.37
7,191.00 5.72 2047 6,628.53 2,003.53 1,199.26 2,335.02 0.59 -0.46 -3.61
Last SDI MWD Survey
7,249.00 572 2017 6,686.24 2,008.95 1,201.25 2,340.70 0.00 0.00 0.00

Projectlon to TD - BHL = 612445.58 ft N, 1238875.62 R E
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Company: OXY USA RMAT Local Co-ordinate Reference: Well Shell 697-34-168
Project: Garfield County, CO NADZ27 TVD Reference: GL 6325' & RKB 22' @ 6347.00ft (M37)
Slte: Shell 797-038 Pad MD Reference: GL 6325 & RKB 22' @ 6347.00R {M37})
Well: Sheli 697-34-16B North Reference: True
Wellbore: OH Survey Calculation Method: Minimum Curvature
Design: OH Database: Rockies-R5000.1
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N-S +EIW
() (ft) () ) Comment
824.00 815.56 84.46 51.63 Last Gyro Survey
910.00 898.94 102.56 $2.45 First SDI MWD Survey
4,276.00 1,245.25 203.41 122.40  Lasl Survey in 12 1/4” Hole
1,380.00 1,341.11 23868 14169 First Survey in 7 7/8" Hole
7,191.00 6,628.53 2,003.53 1,199.26 Last SDI MWD Survey
7.249.00 6,686.24 2,008.95 1,201.25 Projectionto TD
7.249.00 6,686.24 2,008.95 1,201.25 BHL =612445.58 1 N, 123887562 ft E
Checked By: Approved By: Date:
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